Abstract
global cooling, while the Late Miocene aridification in our study area was probably 23 caused by the Tibetan Plateau uplift. 24 
Introduction

25
As the latter stage of the global Cenozoic cooling, the Neogene was a critical period 26 for northern hemispheric aridification, especially the marked aridification of the Asian 27 interior. Establishing when, and how, this process of aridification began and evolved 28 is therefore vital for elucidating the interactions among tectonic uplift, global cooling which one is the most important driver. We focused on the region of the northeastern 15 TP to explore the nature of the interactions between tectonics and climate.
16
The geographically-extensive Longzhong Basin, consisting of a series of sub-basins, 17 is located in the northeastern TP. These sub-basins present a continuous record of and associated environmental change.
28
As a reliable paleoenvironmental proxy, pollen has been used to reconstruct past 29 4 climates because of its abundance and excellent preservation within sediments. 2 Geological and geographical settings 10 The rhomboid-shaped Longzhong Basin, which is one of the largest intermountain Fault to the east and northeast, the Laji Shan Fault to the southwest, and the Western
14
Qinling Fault to the south (Fig. 1b) . The Tianshui Basin, one of its sub-basins, is 15 located in the southeastern part of the Longzhong Basin (Fig. 1b) . It has witnessed the respectively, with rainfall concentrated mainly in summer and autumn (Fig. 1c) orientalis, grow in the mountains (Huang, 1997).
1
The selected Yaodian Section (105°55′ E, 34°38′ N) is located in the southern part of 2 the Tianshui Basin (Fig. 1d) . The Neogene sequence in the section is capped by the These sediments were deposited under strong evaporative conditions in distal 25 floodplain to palustrine environments (Fig. 2b) . Previous paleomagnetic 26 investigations have indicated that the Yaodian Fm ranges from 11.67 to 7.43Ma in 27 age, and that the Yangjizhai Fm dates from 7.43 to 6.40Ma, both these ranges being 28 consistent with the formations' biostratigraphic ages (Li et al., 2006) . spores were identified by after Wang (1995) and Song (1999) , as well as modern Pediastrum colonies. A selection of the more important taxa is given in Fig. 3 Artemisia (7%), Chenopodioideae (6%) and Poaceae (2%), along with small amounts 7 of Asteraceae, Ranunculaceae and Rosaceae, with amounts <2% each. Aquatic plants, 8 algae and some subtropical taxa are also represented in this zone with low abundance. Rutaceae, are represented with low abundance. The zone is divided into two subzones,
Results
14
18
Zone 2-1 (158.5-106.5m, 10.1-8.6Ma) and Zone 2-2 (106.5-63.5m, 8.6-7.4Ma).
19
Herbaceous pollen percentages are slightly higher in Zone 2-2 than in Zone 2-1. 
18
According to modern surface pollen studies, Pinus is often overrepresented in pollen 19 records because of its abundant pollen production and the ease with which this pollen 20 is transported over long distances by wind. As a general rule, it can be assumed that 21 there is/was no proximate pine forest if less than 25 to 30% of Pinus pollen occurs in 22 samples (Li and Yao, 1990 ). Higher percentages of Cupressaceae and Taxodiaceae 23 coexistent with temperate tree, shrub and herbaceous pollen may reflect a warmer, 24 wetter and more humid climate (Song, 1978) . Nowadays, Ulmus is commonly Our record therefore indicates that, during the period when the Yaodian Fm was being 13 deposited, the study area was covered by temperate forests and a warm and humid Myriophyllum grew along the lake shores or in shallow water areas. Ranunculaceae, 20 Poaceae, Chenopodioideae and Artemisia, principally occupied the forest understory, 21 or were distributed in forest clearings. However, as indicated by our record, the 
15
The evidential synchronicity of these climatic events in Asia strongly suggests that the Monsoon, whereas the Asian Winter Monsoon promotes a cold and dry climate.
21
Besides the monsoon source, the westerlies also bring precipitation into China.
22
During the Neogene, Eurasia has experienced global cooling, land-sea redistribution 23 and regional tectonic uplift, and these three factors are considered as the major drivers 24 for the formation and evolution of the Asian monsoon and inland arid climate.
25
During the Late Neogene, the most significant global cooling event occurred at 
